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Abstract
/DFNRIUHVRXUFHVRUWKHWLPHO\DYDLODELOLW\RIWKHVDPHKDVSHUPLWWHGODUJHGHOD\VLQWKHDQDO\]LQJRIVRIWZDUHIDLOXUHV:KHQ
DVRIWZDUHIDLOXUHRFFXUVGXULQJDWHVWUXQWKHWHVWHUGRFXPHQWVWKHSUREOHPWRWKHEHVWRIWKHLUDELOLW\+RZHYHUWKHVRIWZDUH
GHVLJQHUZKRDQDO\]HVWKHSUREOHPKDVDODUJHUWDVNDWKDQG*LYHQWKDWVRIWZDUHTXDOLW\LVSDUDPRXQWLQFRPSOH[V\VWHPVLWLV
LPSHUDWLYHWKDWWKLVDQDO\VLVLVSHUIRUPHGDVVRRQDVSRVVLEOH7KHUHSOLFDWLRQRIDQDO\VLVWRROVLVH[SHQVLYHDQGPDLQWHQDQFHRI
WKHVDPHLVHYHQPRUHVR7KHXVHRIFORXGFRPSXWLQJZKHUHE\ZHSURYLGHWKHSODWIRUPDVDVHUYLFHPD\EHWKHDQVZHUWRWKH
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1. Introduction
)URPDSKLORVRSKLFDO SHUVSHFWLYH WHVWLQJ LQ D FORXG FDQEH FRQVLGHUHG DV WHVW EHQFK WKDW SURYLGHV D VWDEOH DQG
DGDSWLYH FRPSXWLQJ UHVRXUFH ZKLFK LV DYDLODEOH ZKHQ QHHGHG ZLWK YHU\ OLWWOH RYHUKHDG >@  $NLQ WR WKH ;DD6
SDUDGLJPZKLFK LV UHIHUUHG WR DV VXSSRUWLQJ HYHU\WKLQJ DV D VHUYLFHZH QRZKDYH DSDUDGLJP WKDW VHUYHV WHVWLQJ
UHVRXUFHVDVDFORXGEDVHGVHUYLFH
9DULRXV VXUYH\V WKRXJK QRW YHULILHG KDYH SUHGLFWHG RYHU  RI WKH LQGXVWU\ ZRXOG UHGXFH WKHLU RZQ
LQIUDVWUXFWXUH WRPLQLPDO OHYHOV DQG ORRN IRU VKDUHG UHVRXUFH IURPFORXGEDVHG UHVRXUFHSURYLGHUV 7KH DGDSWLYH
QDWXUHRIWKHFORXGEDVHGHQYLURQPHQWOHQGVLWVHOIWREHLQJDYHU\IOH[LEOHDQGIDVWLQFKDQJLQJWKHWHVWLQJVFHQDULRV
IRUFRPSOH[VRIWZDUH WHVWLQJ 7KHXVHRI YLUWXDOPDFKLQHV WR UHSOLFDWHDFWXDO IDXOW DQG IDLOXUH VFHQDULRVKDVEHHQ
GLVFXVVHGIURPDQDXWRPDWHGWHVWHQYLURQPHQWLQDUHOLDEOHGLVWULEXWHGV\VWHPXVLQJD'&ORXGDSSOLFDWLRQ>@7KH
VFHQDULRVGHVFULEHGVWUHVVRQWKHGHILQLQJWKHWHVWLQWHUPVRIKDUGZDUHVRIWZDUHIDXOWLQMHFWLRQDQGWHVWSURFHGXUHV
2WKHUPHWKRGVOLNH2SHQ6RODULV7HVW)DUPWKDWSURYLGHDQRSHQHQYLURQPHQW IRUYLUWXDOPDFKLQHVWKURXJKDZHE
LQWHUIDFHDUHOLPLWHGLQWKHLUFDSDELOLWLHV
6RIWZDUHTXDOLW\LVGHSHQGHQWRQKRZPXFKWHVWLQJLVGRQHEHIRUHWKHV\VWHPJRHVRXWWKHGRRU$VGHILQHGE\
WKH$,$$>@WKHTXDOLW\RIVRIWZDUHLVWKHDELOLW\RIDSURGXFWRUVHUYLFHWRVDWLVI\WKHQHHGVRIWKHXVHURU
VWDNHKROGHUDQG LQFOXGHVDOO WKH IXQFWLRQDODQGSHUIRUPDQFHFDSDELOLWLHVDQG IHDWXUHV´ ([WHQGLQJ WKLVGHILQLWLRQ
WKHSDSHUGHILQHVVRIWZDUHTXDOLW\DVWKHDELOLW\WRFRQIRUPWRVWDNHKROGHUVSHFLILFDWLRQVWKHFDSDELOLWLHVRI
WKHVRIWZDUH LQ WHUPVRIGHVLUHGDWWULEXWHV  WKHSHUFHSWLRQRI WKHVWDNHKROGHU WKDWVRIWZDUHPHHWVH[SHFWDWLRQV
DQG  WKH FRPSRVLWH VRIWZDUH FKDUDFWHULVWLFV DQG WKH GHJUHH WR ZKLFK WKH VRIWZDUH LQ XVH ZLOO PHHW WKH VWDNH
KROGHU¶VH[SHFWDWLRQV
6RIWZDUH WHVWLQJ LV SDUDPRXQW WR DFKLHYLQJ VRIWZDUH TXDOLW\ FRQWURO WR DFKLHYH WKLV OHYHO RI TXDOLW\  7HVWLQJ
UHTXLUHVWLPHDQGDXWRPDWLRQPD\EHWKHNH\WRPLQLPL]HWKHWLPHWRWHVW2QHVFKRRORIWKRXJKW>@KDVSURSRVHG
SDUDOOHOHGFORXGEDVHGDXWRPDWLF WHVWLQJV\VWHP3&$76ZKLFKKDYH WKHDGYDQWDJHVRI UHDOWLPHVRIWZDUH WHVWLQJ
DQGDXWRPDWLFDOO\FRPSXWDWLRQVFDOLQJ 6RPHRIWKHOLWHUDWXUH>@DGYRFDWHVWKHXVHRIFORXGFRPSXWLQJUHVRXUFHV
IRUVRIWZDUHWHVWLQJVSHFLILFDOO\WRVLPXODWHUHDOLW\LQORDGDQGVWUHVVWHVWLQJZHEDSSOLFDWLRQVZLWKWKHDGYDQWDJHRI
KDYLQJ DYDLODEOH UHVRXUFHV WR GR VR  9DULRXV OLWHUDWXUH VXUYH\V FRQGXFWHG LQWR WKH XVH RI WKH FORXG FRPSXWLQJ
WHFKQRORJ\IRUVRIWZDUHWHVWLQJKDVFRPHXSZLWKYHU\LQWHUHVWLQJUHVXOWV>@ 7KHUHFXUUHQWWKHPHLQWKHDQDO\VLV
EHLQJWKDWHYHQWWKRXJKWHVWLQJFORXGDSSOLFDWLRQVUHTXLUHVSHFLILFWHVWLQJPHWKRGVDQGWRROVFORXGFRPSXWLQJDVD
UHVRXUFHIDFLOLWDWHVDQGSURYLGHVRSSRUWXQLWLHVIRUWKHGHYHORSPHQWRIPRUHHIIHFWLYHDQGVFDODEOHVRIWZDUHWHVWLQJ
WHFKQLTXHV:KHQLVLWULJKWWRPRYHIURPDWUDGLWLRQDOWHVWLQJHQYLURQPHQWWRWKHFORXGEDVHGHQYLURQPHQW7RROV
DQGSURFHVVHVOLNHWKH60$577GHFLVLRQIUDPHZRUN>@DGYRFDWHWKHDQDO\VLVLGHQWLILFDWLRQDQGHYDOXDWLRQRIWKH
H[WHQWDQGFRPSOH[LW\RIVRIWZDUH WHVWLQJ WKHFDSDELOLWLHVRI WKHFORXGFRPSXWLQJHQYLURQPHQWDQG WKH WUDQVLWLRQ
SURFHVVIURPWKHWUDGLWLRQDOWRWKHFORXGWHVWEHQFKSDUDGLJP
&RPSOH[ V\VWHPV KDYH FRPSOLFDWHG DQG WLPH FRQVXPLQJ WHVW F\FOHV WR HQVXUH FRPSOHWH WHVW FRYHUDJH DQG
UHSHDWDEOHWHVWUHVXOWV6RIWZDUHHOHPHQWVUXQQLQJDVPXOWLSOHLQVWDQFHVRQVHSDUDWHSODWIRUPVKDYHWKHQHHGWRKDYH
GHSHQGDEOHLQWHUIDFHVWRH[FKDQJHGDWDDQGPRQLWRUVWDWHLQWKHHYHQWRIWKHIDLOXUHRIDQLQVWDQFHRIWKHVRIWZDUHRU
WKHSODWIRUP(YHU\FKDQJHLQKDUGZDUHFRQILJXUDWLRQKDVWREHWHVWHGZLWKWKHGHYHORSHGDQGGHVLJQHGVRIWZDUHWR
HQVXUHWKDWWKHKDUGZDUHFKDQJHKDVQRWFDXVHGWKHZRUNLQJV\VWHPWRIDLO)URPWKLVSRLQWRIYLHZLIWKHV\VWHPWR
EH WHVWHG LV FRQILJXUHG DV D VHW RI VHUYHUVZRUNVWDWLRQV WDONLQJ WRJHWKHU DQG GHSHQGHQW RQ HDFK RWKHU IRU WKH
VXFFHVVIXOFRPSOHWLRQRIDWKUHDGWKHRSWLRQVSURYLGHGLQWKLVSDSHUZLOOEHGLIIHUHQW+RZHYHUKDUGZDUHFKDQJHV
DQGWHVWVDUHOHVVFRPSOH[DQGPRUHFRPSOHWHWKDQFRPSOH[VRIWZDUH
+DYLQJODLGWKHJURXQGUXOHVRQWKHEUHDGWKRIWKLVSDSHUWKHHYROXWLRQRIV\VWHPV)LJXUHIURPWKHPDLQIUDPH
FRQFHSWWKURXJKWKHLQWHUPHGLDWHVWDJHVRIGLVWULEXWHGV\VWHPVV\VWHPVRQERDUGVZLWKLQWKHVDPHFKDVVLVV\VWHPV
RQFKLSVRQDVLQJOHERDUGDQGILQDOO\WRYLUWXDOSURFHVVRUVRQDVLQJOHSODWIRUPKDYHEURXJKWIDVWHUVSHHGVORZHU
FRVWVLQWHUPVRIIRRWSULQWDQGUHSOLFDWLRQFRVWVDQGYHU\KLJKOHYHOVRIFRPSXWDWLRQDOSRZHU:LWKWKHDGYHQWRI
YLUWXDO SURFHVVRUV ZH KDYH YLUWXDO QHWZRUNV DQG FORXG ±EDVHG V\VWHPV  :LWK WKLV SOHWKRUD RI DGYDQWDJHV WKH
HYROXWLRQ KDV DOVR EURXJKW KLJKHU OHYHOV RI WHVWLQJ ERWK LQ GHSWK DQG WLPH WR HYDOXDWH FRPSOH[ LQWHUDFWLRQV ERWK
ZLWKLQVXEV\VWHPVDQGV\VWHPVDQGDFURVVVXEV\VWHPVDQGVXEV\VWHPV
361 Chandru Mirchandani /  Procedia Computer Science  36 ( 2014 )  359 – 366 

)LJ(YROXWLRQ3HUIRUPDQFH&RVWZLWK7LPH  )LJ)XQFWLRQDO'DWD)ORZ
2. Current Methodology
,Q WKH ODVW WR\HDUVZHKDYHPDGHJUHDW VWULGHV LQRXW WHVWLQJPHWKRGVDQGSURFHGXUHV WRPLQLPL]HFRVW
PLQLPL]H UHSHWLWLRQ RI QRQFULWLFDO WHVW VWHSV DQG PD[LPL]LQJ UHJUHVVLRQ WHVWV IRU FRPSOH[ DQG FULWLFDO VRIWZDUH
WKUHDGV)RUH[DPSOHLQDGLVWULEXWHGV\VWHPRIV\VWHPVWKHFULWLFDOGDWDIORZVDVGLFWDWHGE\WKHVWDNHKROGHUVDUH
LGHQWLILHGDVRSHUDWLRQDOWKUHDGVDQGIXUWKHULGHQWLILHGE\XQLWDQGFRPELQDWLRQVRIVRIWZDUHSURFHVVXQLWVVXFKWKDW
WKH\ FDQEH WHVWHG IURP WKH GHYHORSPHQW VWDJH ULJKW WKURXJK WR WKHKDQGRII WR ,QWHJUDWLRQ DQG7HVW ,	7 VWDJH
:KHQWKLVLVGRQHHDUO\WKHUHLVDOHVVHUSURSHQVLW\IRUFULWLFDOV\VWHPIDLOXUHVVLQFHWKHVHDUHWHVWHGRYHUDQGRYHU
DJDLQ ZKHQHYHU WKH\ DUH XVHG EH LW D FULWLFDO WKUHDG RU D QRQFULWLFDO WKUHDG  7KH FRQWLQXHG XVDJH RI FRPSOH[
VRIWZDUHH[SRVHVPRUHODWHQWGHIHFWVGXULQJUHDOLVWLFRSHUDWLRQDOVFHQDULRVDQGDFFHOHUDWHVUHOLDELOLW\JURZWKRYHUWKH
V\VWHPOLIHF\FOH
)URPDUHVRXUFHSRLQWRIYLHZWKHHTXLSPHQWFRVWDQGWKHFRQILJXUDWLRQPDQDJHPHQWRIWKHVDPHWRUHSOLFDWHWKH
RSHUDWLRQDOHTXLSPHQWKDVDQDGGHGFRVWHYHQLILWLVWRWHVWWKHVRIWZDUHVXEV\VWHPVUXQQLQJRQWKHWHVWHTXLSPHQW
)RU H[DPSOH LQ )LJXUH  FRQVLGHU D V\VWHPPDGH XS RI UHGXQGDQW VHUYHUV UHFHLYLQJ GDWD IURP H[WHUQDO VRXUFHV
WKURXJK DQ H[WHUQDO:$1 QHWZRUNZKLFK SURFHVVHV WKH GDWD GLVSOD\V WKH UHVXOWV RQ D XVHU¶V GLVSOD\ VFUHHQ DQG
SXEOLVKHVWKHLQIRUPDWLRQYLDWKHVDPHH[WHUQDO:$1QHWZRUNWRDVLPLODUVHWRIVHUYHUVLQDQDGMDFHQWIDFLOLW\7KH
V\VWHP$ZKLFKUHFHLYHVGDWDIURPWKHH[WHUQDOGDWDVRXUFHKDVWRYHULI\WKHLQSXWIRUDFFXUDF\VHFXULW\DQGIRUPDW
EHIRUHLWSURFHVVHVWKHGDWDIRUGLVSOD\DQGWUDQVPLWWDOWRWKHDGMDFHQWIDFLOLW\)XUWKHUPRUHWKLVZKROHSURFHVVKDV
WLPH FRQVWUDLQWV RQ UHVSRQVH WLPH DQG OHYLHG UHTXLUHPHQWV RQ DYDLODELOLW\  7KH LQIUDVWUXFWXUH VXSSRUW V\VWHP DW
IDFLOLW\ $ SURYLGHV DGGLWLRQDO GDWD ERWK SURFHVVHG DQG UDZ ZKLFK LV XVHG E\ WKH LQSXW V\VWHP $ WR SHUIRUP WKH
IXQFWLRQQHHGHG$QRWKHUIDFWRUWKDWKDVWREHWDNHQLQWRFRQVLGHUDWLRQLVWKHWLPHWDNHQWRUHFRQILJXUHWKHOLPLWHG
UHVRXUFHVIRUWKHQH[WGHYHORSHUWHVWHUWRSHUIRUPGHEXJJLQJ
)LQDOO\ IURPDQ LWHUDWLYH IL[ DSSURDFK WKHGHYHORSHUKDV WRZDLW IRU WKH QH[W RSHQ VORW WR WHVW WKH IL[HVZKLFK
UHTXLUHV VODFN WLPH LQ VHWWLQJXS WKH V\VWHP WR UHSOLFDWH WKH WHVW FRQILJXUDWLRQ 7KH FRQILJXUDWLRQ DQG HTXLSPHQW
QHHGHG WR WHVW WKLV IXQFWLRQDOLW\ LV DW D PLQLPXP DV VKRZQ LQ )LJXUH   %DVLFDOO\ WKH H[WHUQDO GDWD VRXUFH DQG
QHWZRUN KDV WR EH UHSOLFDWHG LQ SHUIRUPDQFH DQG LQWHUIDFH FRQILJXUDWLRQV WR HQVXUH WKDW WKH IXQFWLRQDOLW\ RI WKH
V\VWHPLVEHLQJWHVWHGWRUHDOLVWLFRSHUDWLRQDOVFHQDULRV,QWKHFDVHRIV\VWHPVWKDWDUHGHSHQGHQWRQVDPHRUVLPLODU
KDUGZDUHFRQILJXUDWLRQVWR IXOO\WHVW WKHV\VWHPLW LVPRUHFRVWHIIHFWLYH WRWHVW WKHVRIWZDUHIXQFWLRQDOLW\WKURXJK
UHSOLFDWHG LQWHUIDFHV EHIRUH HPEDUNLQJ RQ WKH SHUIRUPDQFH DQG IDLOXUH PRGH DQDO\VLV DQG WHVW VLQFH VRIWZDUH
IXQFWLRQDOLW\ WHVWLQJ LVPRUH WLPHFRQVXPLQJ WKDQ V\VWHPSHUIRUPDQFH WHVWLQJ 7KHHTXLSPHQW LQ WKH VKDGHGER[
UHSOLFDWHVWKHH[WHUQDOGDWDVRXUFHVDQGLQWHUIDFHV7KHV\VWHPV$DQG%ZKLFKDUHLQWHUFKDQJLQJGDWDUHSUHVHQWWZR
VHSDUDWH IDFLOLWLHV VHSDUDWHG JHRJUDSKLFDOO\ DQG IRU VLPSOLFLW\ WKH RWKHU V\VWHPV DUH VKRZQ DV D VHUYHU IDUP WKDW
SURYLGHVWKHLQIUDVWUXFWXUHDQGGDWDVWRUDJHIRUWKHVHIDFLOLWLHV$DQG%
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:LWK WKHDGYHQWRIQHZHU WHFKQRORJLHVRQHPLJKWHQYLVDJHD WHVW FRQILJXUDWLRQZLWKEODGH VHUYHUVDV VKRZQ LQ
)LJXUH

)LJ0LQLPDO7HVW(TXLSPHQW&RQILJXUDWLRQ   )LJ%ODGH)DUP&RQILJXUDWLRQ
3. Cloud Configuration
7KHFRQWHQWLRQ LV WKDW WKHUHVRXUFHVQHHGHG WRFDUU\RXW WKH WHVWSURJUDPVSHFLILFDOO\ LQ WKHFDVHRIFULWLFDODQG
FRPSOH[VRIWZDUHIXQFWLRQDOLW\LVH[FHVVLYHVSHFLILFDOO\LQWKHDUHQDRIKDUGZDUHSODWIRUPVDQGWKHDYDLODELOLW\RI
ODEVSDFHDQGWHVWHUV+DYLQJVWDWHGWKLVFDYHDWWKHLQWHQWRIWKLVSDSHULVWRVKRZWKDWLIZHZDQWWRXVHDUHXVDEOH
UHVRXUFHZKLFKLVYHU\HDVLO\UHFRQILJXUHGWKURXJKPXOWLSOHLQVWDQFHVRIWKHFRPPRQLQIUDVWUXFWXUHQDPHO\WKHWHVW
EHGWRVXSSRUWPDQ\ WHVWHUVWKRXJKDFORXGEDVHGLQWHUQDOZHEQHWZRUNDVVKRZQLQ)LJXUH 7KHFORXGVHUYHUV
SURYLGHDOOWKHGDWDVRXUFHVFRQILJXUDWLRQVDQGDGDSWDWLRQSDUDPHWHUVWRVLPXODWHDOOWKHH[WHUQDOLQWHUIDFHV

)LJ&ORXG%DVHG7HVW%HQFKIRU'HEXJJLQJ6RIWZDUH

7KHFRPPRQVHWRI UHGXQGDQW URXWHUV:$1VZLWFKHVDQG/$1VZLWFKHVFDQSUHVHQWPXOWLSOH LQVWDQFHVRI WKH
H[WHUQDOHQWLWLHVWRUHSOLFDWHWKHVRXUFHVDQGVLQNVIRUWHVWLQJWKHIXQFWLRQDOVRIWZDUHDQGHUDGLFDWLQJWKHEXJV7KLV
LVHVSHFLDOO\LPSRUWDQWZKHQDSUREOHPFURSVXSLQWKHILHOGHGVRIWZDUHDQGWKHGHYHORSHUWHVWHUKDVWRDQDO\]HWKH
SUREOHPE\UHSOLFDWLQJWKHFRQILJXUDWLRQ $IWHUWKHSUREOHPLVDQDO\]HGWKHVROXWLRQVDUHLGHQWLILHGUHYLHZHGDQG
WHVWHGWRHYDOXDWHWKHSHUIRUPDQFHDQGFRVWRIWKHFKDQJH $JDLQWLPHKDVWREHDOORFDWHGWRWHVWWKHVRIWZDUHDQG
IXQFWLRQDOLW\7KHWHVWEHQFKIURPWKHGHYHORSHU¶VVLGHXVHVYLUWXDOSURFHVVRUVZKLFKDOORZWKHZKROHV\VWHPWREH
UHSOLFDWHGZLWKDYHU\VPDOOIRRWSULQWDQGLPSURYHGSHUIRUPDQFHDQGFRVWSDUDPHWHUV7KHUHLVQRGHOD\LQVHWXS
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WLPH GXH WR WKH PXOWLSOH LQVWDQFHV RI WKH LQIUDVWUXFWXUH EHLQJ PDGH DYDLODEOH WKURXJK WKH FORXGEDVHG GHEXJ
HQYLURQPHQW
4. Analysis
7R DQDO\]H WKH &ORXGEDVHG WHVW EHQFK LW LV LPSHUDWLYH WKDW LW LV FRPSDUHG ZLWK WUDGLWLRQDO DSSURDFKHV IRU
GHEXJJLQJ  7KUHH RSWLRQV KDYH EHHQ VHOHFWHG WR HQVXUH WKDW WKH FRPSDULVRQ LV XQELDVHG DQG XVHV WKH SURMHFWHG
DGYDQFHVLQWHVWHTXLSPHQWLQDOOFDVHV
&RQVLGHUWKHFDVHWKDWZDVGHVFULEHGHDUOLHU³V\VWHPPDGHXSRIUHGXQGDQWVHUYHUVUHFHLYLQJGDWDIURPH[WHUQDO
VRXUFHVWKURXJKDQH[WHUQDO:$1QHWZRUNZKLFKSURFHVVHVWKHGDWDGLVSOD\VWKHUHVXOWVRQDXVHU¶VGLVSOD\VFUHHQ
DQGSXEOLVKHVWKHLQIRUPDWLRQYLDWKHVDPHH[WHUQDO:$1QHWZRUNWRDVLPLODUVHWRIVHUYHUVLQDQDGMDFHQWIDFLOLW\³
,Q WKLV GHEXJJLQJ VFHQDULR ZH ZLOO FRQVLGHU WZR FDVHV  LQLWLDO GHYHORSPHQW DQG WHVW SKDVH  SUREOHP
LGHQWLILFDWLRQIL[LQJDQGWHVWSKDVH,QERWKFDVHVWKHLQLWLDORXWOD\LQ+:DQG6:UHPDLQWKHVDPHXQOHVVWKHUHDUH
QHZUHOHDVHVRUQHZHQKDQFHPHQWVPDGHWRWKHV\VWHP)RUWKHVLPSOLFLW\¶VVDNHWKHFRVWVUHODWHGWRLQLWLDOVHWXSRI
WKH WHVWLQJ HQYLURQPHQW DUH DOVR LQFOXGHG LQ WKH DQDO\VLV  7KH IROORZLQJ VHW RI WDEOHV WDEXODWH WKH UHODWLYH FRVW
VWUXFWXUHVRIWKHWKUHHGHEXJWHVWLQJHQYLURQPHQW
7KH KDUGZDUH GHVLJQ RSWLRQV ZHUH DQDO\]HG IURP D 5HOLDELOLW\ 0DLQWDLQDELOLW\ DQG $YDLODELOLW\ 50$
SHUVSHFWLYHDQGWKHUHVXOWVDUHVKRZQLQ7DEOH8VLQJWKHHVWLPDWHGVRIWZDUHFRGHVL]HVDQGSXEOLVKHGKDUGZDUH
UHOLDELOLW\VSHFLILFDWLRQVWKHUHVXOWVRIWKH50$DQDO\VHVVKRZVWKDWWKHFORXGEDVHGWHVWFRQILJXUDWLRQKDVVOLJKWO\
KLJKHU $YDLODELOLW\ QXPEHUV  7KH GLIIHUHQW RSWLRQV WKDW DUH FRPSDUHG LQ WKH IROORZLQJ DQDO\VLV DUH GHVFULEHG DV
IROORZV +   7UDGLWLRQDO 6HUYHU &RQILJXUDWLRQ +   %ODGH )DUP &RQILJXUDWLRQ +   %ODGH )DUP &ORXG
&RQILJXUDWLRQZKHUH ZH DVVXPH1 QXPEHU RI V\VWHPV SURFHVVLQJ SODWIRUPV VZLWFKHV URXWHUV HWF  7KH RWKHU
YDULDEOHVDUHDVIROORZV7 &DOHQGDUWLPHLQ0RQWKV3/ 1XPEHURI3URFHVVLQJ3ODWIRUPV6 'HYHORSPHQWDQG
7HVW(IIRUW LQ0DQ0RQWKV06 'HYHORSPHQW DQG7HVW(IIRUW LQ0DQPRQWKV& +:(TXLSPHQW&RVW0 
+DUGZDUH0DLQWHQDQFHFRVW) $UHDLQ6TXDUH)W
7DEOH50$	+DUGZDUH&RVWV	)RRWSULQW
'HVLJQ
2SWLRQ $YDLODELOLW\ )RRWSULQW6L]H) +:&RVW,PSO& +:&RVW0DLQW0
+  )[1 &[1 0[1
+  )[1 &[1 0[1
+  ))[1 &&[1 00[1

,QDGGLWLRQWRWKHVHPHWULFVRQHKDVWRLQFOXGHWKHFRVWRIGHYHORSPHQWWKHFDSDELOLW\DQGWKHH[WHQVLELOLW\DQG
ILQDOO\ WKH ULVN ERWK LQ VFKHGXOH DQG SHUIRUPDQFH  ,W LV RXU LQWHQWLRQ WR GR D GHWDLOHG ULVN DQDO\VLV ZLWK D KLJK
FRQILGHQFHLQWKHSUHGLFWHGKD]DUGOLNHOLKRRGVDQGWKHPLWLJDWLRQVWUDWHJ\WKHUHRI7KHIROORZLQJDQDO\VLVVKRZVWKH
VRIWZDUH FRVW LQFOXGLQJ PDLQWHQDQFH VFKHGXOH DQG ULVN RI QRQSHUIRUPDQFH  7R XQGHUVWDQG WKH PHULWV RI WKLV
GHVLJQRSWLRQVLWLVQHFHVVDU\WRGHILQHZKDWLVPHDQWE\6FKHGXOH3HUIRUPDQFHDQG&RVW

x Schedule7KLVLVWKHWLPHQHHGHGWRGHYHORSLPSOHPHQWWHVWDQGFRPPLVVLRQWKHV\VWHP
x Cost (HW Implementation)&RVWRIWKHKDUGZDUHHTXLSPHQW
x Cost (SW Implementation)&RVWRIGHYHORSLQJWHVWLQJDQGFRPPLVVLRQLQJWKHVRIWZDUHV\VWHP
x Cost (Software Maintenance)&RVWRIXSJUDGLQJDQGPDLQWDLQLQJWKHVRIWZDUHDQGLQFOXGHVH[WHQVLELOLW\
x Performance6SHHGRISURFHVVLQJLQWHUPVRIGDWDSHUXQLWWLPHZKLFKLVUHODWHGWRWKHFRVWRISURFHVVLQJWKH
GDWDSHUXQLWWLPHRQWKHGLIIHUHQWGHVLJQRSWLRQV
7DEOH3HUIRUPDQFH6FKHGXOH	6RIWZDUH&RVWV
'HVLJQ2SWLRQ 3HUIRUPDQFH 6FKHGXOH7 6:&RVW,PSO6 6:&RVW0DLQW06
+ 3 7[1 6[3/ 06[3/
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+ 3 7[1 6[3/ 06[3/
+ 3 77[1 66[3/ 0606[3/

7KHRSWLRQVZHUHHYDOXDWHGDQGWDEXODWHGLQ7DEOHXVLQJSUHGLFWHGQXPEHUVIRUWKHYDULDEOHVLW LVSRVVLEOHWR
FRPSDUHWKHGLIIHUHQWGHVLJQRSWLRQV)RUH[DPSOHIRU+WKHIRRWSULQWVL]HLV)[1ZKHUH1LVLQWKLVFDVH
WKXV)RRWSULQWLV) )
7DEOH2SWLRQVYHUVXV&RVW6FKHGXOHDQG)RRWSULQW
2SWLRQ 6FKHGXOH7
6:&RVW,03
6
6:&RVW0DLQ
06
+:&RVW,03
&
+:&RVW0DLQ
0
)RRWSULQW
)
+      
+      
+      

7DEOHDQG)LJXUHVKRZWKHUHODWLRQVKLSEHWZHHQ&RVWDQG6FKHGXOHDQG3HUIRUPDQFHDQG6FKHGXOHDVVXPLQJ
DUDWHRISHUVTXDUHIRRWIRUWKHIRRWSULQWZKLFKDOVRGULYHDSRZHUDQGFRROLQJUHTXLUHPHQWRISHU
SRZHUXQLWSURSRUWLRQDOWRWKHVSDFHUHTXLUHPHQW
7DEOH&RVWDQG3HUIRUPDQFHYHUVXV6FKHGXOH
'HVFULSWLRQ 2SWLRQ 6FKHGXOH 3HUIRUPDQFH &RVW
6HUYHUV +   
%ODGH6HUYHUV +   
%ODGH)DUPWR9LUWXDO3URFHVVRUV +   


)LJXUH&RPSDULVRQVRI'HVLJQ2SWLRQV

)URPWKHFKDUWVLWLVVHHQWKDWIURPDSHUIRUPDQFHSHUVSHFWLYHRYHUWKHOLIHF\FOHZKLFKLQFOXGHVWKHPDLQWHQDQFH
RI WKH6:DQG+:RSWLRQZKLFK LV WKHFORXGEDVHG WHVW HQYLURQPHQWKDVDKLJKHU3HUIRUPDQFHQXPEHU EXWD
IDFWRURIWKUHHRYHUWKHQH[WKLJKHVW )URPDFRVWSRLQWRIYLHZLW LV LPSRUWDQWWRQRWHWKDW LQPDQ\LQVWDQFHVWKH
ODFNRIVSDFHDQGRUKDUGZDUHDUHWKHFRVWGULYHUVIRUDWHVWSURJUDPPH0DQ\DWHVWSURJUDPPHKDVSXOOHGEDFNWKH
WHVWSDQVDQGSURJUDPPHGXHWRWKHODFNRIVSDFHDQGKDUGZDUHUHVRXUFHVDQGLQPRVWFDVHVEHFDXVHRIWKHFXVWRPHUV
UHOXFWDQFHWRVSHQGPRQH\RQWHVWUDWKHUWKDQGHYHORSPHQW6\VWHPFRVWRQWKHRWKHUKDQGHQFRPSDVVHVWKHFRVWRI
GHVLJQLQJDQGGHYHORSLQJWKHWHVWEHQFKZKLFKLQFOXGHVWKHVRIWZDUHHOHPHQWRIWKHV\VWHPZKLFKLVWKHKLJKHUFRVW
HOHPHQWRIWKHV\VWHP
7HVWLQJ DQG WKH UHVXOWV WKHUHRI DUHRQO\ DVJRRG DV WKH UHSURGXFLELOLW\RI WKH WHVW $ WHVW WKDW SDVVHVRQFHEXW
FDQQRW EH UHSHDWHG LV D SRRU UHSUHVHQWDWLRQ RI WKH WHVW SODQ SURFHGXUH DQG WKH WHVW FRQILJXUDWLRQ  7KH FORXG
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HQYLURQPHQWGXH WR LWV LQVXODULW\ IURP WKH WHVWLQJSHUVRQQHODQG WKH LQGHSHQGHQFHRI WKH V\VWHPPDLQWHQDQFHDQG
XSJUDGHVPDNHLWLPSHUYLRXVWRGHOLEHUDWHRUHUURUHGFRQILJXUDWLRQFKDQJHVWRWKHWHVWEHQFK7KHFORXGEDVHGWHVW
EHQFKKDVLQEXLOWVHFXULW\FDSDELOLW\WKDWSURYLGHV\VWHPGHIHQVHLQGHSWKIURPRXWVLGHXQZHOFRPHLQWUXVLRQV
5. Test Cycle Analysis
)URPDWHVWVHWDQGSHUIRUPSRLQWRIYLHZLWWDNHVEHWZHHQWRPLQXWHVWRVHWXSDWHVWFRQILJXUDWLRQLQ6:
WRUXQDIXQFWLRQDOWHVWVFHQDULR2QFHWKLVVHWXSLVFRPSOHWHWKHWHVWVDUHUHSHDWHGIRUWKHDOORFDWHGWLPHZKLFKPD\
EHDKRXUWLPHVORW7KHGHYHORSHUWHVWHUWKHQKDVWRUHOHDVHWKHV\VWHPWRWKHVWDEOHVWDWHWRHQDEOHWKHQH[WWHVW
F\FOH$IWHUVRIWZDUHFRGLQJIL[HVDUHFRPSOHWHGWKHGHYHORSHUWHVWHUKDVWRUHVFKHGXOHVRPHWHVWWLPHWRUHSHDWWKH
WHVWSURFHGXUHVIRUWKHVFHQDULR 7DEOHJLYHVDPHDQRIFRPPRQO\PHDVXUHGWLPHVIRUVHWXSDQGUHVWRUHRIWHVW
FRQILJXUDWLRQV8VLQJDXQLWFRVWWRFRPSDUHWKHWHVWF\FOHFRVWWKHFRVWVIRUWKUHHLWHUDWLRQV.DUHVKRZQLQ7DEOH
DQGFKDUWHGLQ)LJXUH
7DEOH7HVWDQG&RQILJXUDWLRQ7LPH
2SWLRQ
7HVW
6HW8S
7LPH
6FHQDULR
6HW8S
7LPH
7HVW7LPH
6WDEOH
6HW8S
7LPH
&RGLQJ
7LPH
5H
6FKHGXOH
7LPH
7LPHIRU
6LQJOH
,WHUDWLRQ
+       
+       
+       
7DEOH7HVWDQG&RQILJXUDWLRQ7LPH
2SWLRQ ,WHUDWLRQ
,WHUDWLRQ

,WHUDWLRQ
 (IIHFWLYHQHVV
+    
+    
+    


)LJXUH&RPSDULVRQVRI'HVLJQ2SWLRQV
Cost
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6. Conclusions: 
7KLVSUHOLPLQDU\IRUD\LQWRWKHFORXGFRPSXWLQJZRUOGDVDWRROIRUGHEXJJLQJVRIWZDUHV\VWHPVVKRZVDGHILQLWH
SHUIRUPDQFH LPSURYHPHQWERWK IURPDQ LPSOHPHQWDWLRQDQG WHVW F\FOHSHUVSHFWLYH 7KH LPSOHPHQWDWLRQFRVW KDV
YHU\OLWWOHGLIIHUHQFHEXWWKHVFKHGXOHIRUWKHFORXGEDVHGLPSOHPHQWDWLRQLVWZLFHDVORQJ+RZHYHUDIWHUWKHLQLWLDO
LPSOHPHQWDWLRQ WKHSHUIRUPDQFHDVSHFW LQ V\VWHP WHVW LV DOPRVW WKUHH WLPHVKLJKHUZLWK WKHFORXGVEDVHGV\VWHP
DQGFRVWHIIHFWLYHQHVVLQWHUPVRIKRZPXFKWHVWLQJFDQEHGRQHIRUWKHVDPHFRVWLVLQWKHUDWLRRIWZRLVWRRQH
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